It has been suggested that intracardiac lymphatics may play a role in the pathophysiologic processes involving the conduction system. To test the possibility of linkage between the ventricular septum and the atrioventricular (AV) node, india ink was injected into the ventricular septum of freshly removed human hearts. Microscopic sections of the AV node and adjacent tissue were examined for the presence of india ink. India ink was seen
In a previous study we (1) suggested that lymphatics within the heart may playa role in the pathophysiologic processes involving the conduction system. This could occur by the movement of noxious intracellular contents from the remotely damaged myocardium to conduction tissues where electrophysiologic changes might be induced.
The possibility of linkage between the ventricular septum and the atrioventricular (AV) node was tested by the injection of india ink into the ventricular septum of unfixed human hearts less than 6 hours after death. Microscopic sections of the atrium containing the AV node were examined for the presence of india ink. If present, this would support the contention that arrhythmias may be induced by the effluent from a remote area of myocardial injury.
Methods
Four postmortem human hearts (Table I) were injected with 0.5 ml of india ink (Pelikan). A no. 30 needle was used to introduce the material into the midventricular septum. The area of injection was inspected and there was no suggestion of possible intraarterial entrance which would deliver the bolus by this route. Blocks that in and near the AV node in lymphatic channels and small veins. The implication is that potentially noxious materials can be transmitted by lymphatics from remote areas and influence adjacent conduction system fibers. Thus, it is possible that AV conduction disturbances after myocardial infarction may be induced by a lymphatic mechanism.
included atrial and ventricular septal tissue were taken from the region of the AV node and fixed in formalin (2) . Sections of 5 I-t thickness were prepared and stained with hematoxylin-eosin, Verhoeff-Van Gieson elastic tissue stain and Masson's trichrome stain. The slides were examined for the presence of india ink ( Fig. I to  4 ). Histologically, there may be difficulty in determining whether india ink resides in lymphatics or venules, However, when the Verhoeff-Van Gieson elastic stain was negativeand red blood cells were not present in the lumen, it suggested that the small channels were lymphatics.
Results
India ink was seen in and near the AV node in what appeared to be small lymphatic channels (Fig. I, 3 and 4) and in thin-walled endothelial-lined vessels that had the appearance of small or medium veins ( Fig. l B, 2 and 3 ).
Discussion
The presence of a "special perilymphatic space" surrounding the AV bundle was described by Curran (3) in 1909. There was a dearth of material concerning the lymphatics in relation to the conduction system until 1972 when the subendocardial lymphatics of the canine right ventricle and their anatomic relation to the right ventricular conduction system were reported (1). In 1976, Eliska and Eliskova (4) described the lymphatic drainage of the sinoatrial node in human beings and dogs. In 1980, the same authors (5) described the lymphatic drainage of the ventricular conduction system in human beings and dogs. Anatomic implications. The intrinsic lymphatics of the heart are thin-walled, delicate structures that are frequently obscured in the postmortem state and difficult to observe. India ink follows the confines of lymphatic vessels rather than grossly diffusing through the interstitium, serving as an ideal material for injection experiments (6) . In the present study india ink was injected into the ventricular septum. In microscopic sections of tissues taken from the region of the AV node india ink was seen in channels that appear to be lymphatics; india ink was also seen in small veins. Because the injection site was in the ventricular septum at some distance from the AV node, it is presumed that a lymphatic linkage to the atrium and the region of the AV node is present. The implication is that potentially noxious materials transported by the lymphatics are able to reach the area of the AV node (1,7) . Because the lymphatics are permeable, materials that come from remote areas could leak through the vessel wall and influence the adjacent conduction system fibers. The presence of india ink in small veins and lymphatics suggests the possibility of venous linkage or lymphaticovenous anastomoses within the heart (8) .
Clinical implications. The appearance of various degrees of AV block as a transient phenomenon associated with inferior myocardial infarction may be due to the ischemic process, stemming from involvement of the vascular supply to the AV node. It is also conceivable that the block may emanate from factors related to drainage of distant injured regions of the myocardium. For example, it is possible to envision inferior myocardial infarction causing AV conduction disturbances by a lymphatic mechanism. Indeed, the lymphatic effluent from the inferior septum drains toward the-AV node in the canine heart (I). This might explain why the conduction disturbances do not always appear at the time of infarction, but often appear later in the course of the illness and subsequently regress. 
